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I CFJKE EL?NMPOQE R�SUT�OFCVSU?BSPWF>HSPWFE9RYX�E JKEL?ZE RK?ZE W[>H\[]^OQE JKO�E9\FWF>HA9_FG`]aJcb	d3:&e[]Ufg\FEh?B>iA(jFE GHWlk�]^mUnFoP]
A9MPGi>H\FWFJK>HA ]UGqpanFog]a\FWr]�sQE GHGutNRKCv]UOQE W6pwnF;yxz>@?BC6]a\6{}|�~�OVJZS��P>HWF>i\Ff�Gi>HfgC�?	o�T�SgJ�RZ>HfU\v]UGHRySUT=RK>H� E�_FO
?BS6�rb���T�JZSge/?BCVE�b�d6<���t�f�]U>i\�OFJZE ]Ue�OFGH>@jvE J9o�?ZCFE�OFCVSU?BSPWF>HSPWFE9R�X�E JZE�]w�lE9A9?BE9W�JZE9RZOQE A9?Z>i�UE GiM
]a?�GiE9�gE9GHR"SUT��"����b	dP����o��^br��b�d��P�	oy]U\FW���br��b�dP�v D; I CFE�mUn�OFCFSU?ZSqWV>HSPWFE6>HR�A9GHE ]UJZG@M�?BCVE
GHE ]URK?c]w�lE9A9?BE9W�;

I CFE¢¡L£�~�:�]Ue�e¤]¢E¦¥VOQE JK>He�E \�?�JKE §�_F>iJZE R�>i?ZR�OFCVSU?BSPWF>HSPWFE�WFE9?ZE Ah?BSgJKR�?BS�O�E9JKT�SgJKe¨>H\�]^b�d�:
e[]Ufg\FEh?B>HA�jvE9GHW�;yxzCF>HGiE�?ZCF>HR}jvE9GHW3X(>iGHG�sQE�A SU\FRK?B]U\�?	og>@?©>iR�OFJKE9T�E9JZJZE9W�?BSLCv]	�gE�?ZCFE�WFEh?BE9A9?BSUJZR�\FSa?
sQE�RZ_VRZA E9OV?B>isFGHEc?BS�e[]Ufg\VE9?B>iA¢jvE GiWFR ;YªvSgJ�G`]UJKfgE(E9��E Ah?BR oVRZe[]UGHGF«v_VA9?B_F]a?B>iSg\FR�>i\[?ZCFELjvE9GHW[A Sg_FGiW
A	]a_FRZE�OV_FGHRKEht�?ZSatNOV_FGHRKE^�a]UJK>`]a?Z>HSg\FR(>i\�?BCVE�]UR¬Mqe�e�E9?BJ¬Mg;c­�TYRZSge�E CVS�X®A9Sg_FOFGiE W�?ZS[?ZCFE3\FE9_V?BJKSg\
RZOV>H\�ov?BCV>HR(A Sg_VGHW�A	]U_FRKE3]6T¯]UGiRZE^]URKMPe�e[Eh?BJ¬M�>H\7?BCFE^Eh¥qOQE JK>He�E \�?	;�°q>H\FA9E^¡�£Y~�:^]ae[e[]�\FE E9WFR
?BS7e[]U±UEr]8b�d ��� ]aRKMPe[e�E9?ZJKM�e[E ]URZ_FJKE e�E \�?�OQE J"OF_FGiRZEao}«F_FA9?Z_v]a?B>iSg\FR"SUT�WFEh?BE Ah?BSgJ�JKE RZOQSg\FRKE
SUTy?BCv]w?(RZ>H�9E"X�Sg_VGHW�s�E^]U\7_F\v]aA A E9OV?D]asFGHE�RZSU_FJZA9E�SUT�\FSg>iRZEa;

² ����³8´

µ ?BE9RK?cRZEh?B_FO�X�]URc]URKRZE9e�sFGHE9W�ovA SU\FRZ>iRK?B>i\FfrSUTy?BCFE"T�SgGiGHS�X(>H\FfV;



¶ µ RK>Hfg\F]UG�fgE9\FE JZ]a?BSUJ6]U\FW�RZ>ie[OVGHE�{}|Y~·A >iJZA _V>i?7¸�fgJZE9E \�{}|Y~+]a\FW¹b7±q�ºJZE9RZ>iRK?BSUJD»ho�?ZS
OFJKSqWV_FA E�OF_FGiRZE9W�Gi>HfgC�?(]a?c¼Ud�½c�U;

¶ I CFE�OFCVSU?BSPWF>HSPWFEaoF_F\FRKCF>HE9GHWFE9W�ov>H\FRK>HWFE�]6Gi>HfgC�?Kt¾?B>ifgC�?�sQS�¥�;

¶ µ RKe¤]aGHGys�S	¥8A9Sg\�?D]U>i\F>H\Vf[?BCVE6OFJZE ]Ue[OVGH>ijFE J�A9>HJKA _F>@?r¸¯RKE Er¿(E9TÀ;[ÁÂb Ã¾o©b�d7<��®f�]U>H\�JZE RK>HRÀt
?ZSgJD»�]U\VW�?NX�SÄRKX(>i?ZADCFE W�Å�p��Æsv]a?K?BE JK>HE9R oY?BSÇOFJZS��P>HWVE�sV>`]UR��USgGi?B]UfgE�SUTL¼gd��ÆT�SgJ�?BCVE
OFCVSU?BSPWF>HSPWFEa; I CFE^OFJZE ]Ue[OVGH>ijFE J�ADCF>iO7JZE §�_F>iJZE9R�È6b�p3��;

¶ ½cE GHe�CFSgG@?B�¢A9Sg>HGiR�¸�JB]UWV>H_FRcb�panFo=b	Ågm�?Z_FJZ\FR9oF¿ÊÉËm3��oPÅ�d3:ËjFE GHW�OFJKS��P>iWFE W�s�M�b�Ì µ ÁÍÌwÃ`»
X(CF>iADC�A9Sg_FGiW�]aA A SUe[e�SqWF]a?BE�?ZCFE�GH>ifgC�?Kt�?Z>HfgC�?�s�S	¥�o=]U\FW�]�b�d���ÎUm µ O�S�X�E J(RZ_VOFOFGiMU;

¶ µ GiSqAD±gtN>i\Ï]Ue�OFGH>@jvE J�¸¾°P?B]U\VT�SgJKW�¿cE9RZE	]aJZADC¹°�MqR¬?BE9e[Rre�SqWFE9G¢°V¿c�gmgdg»^?BSÇe�E	]URK_FJZE�?BCVE
Sg_q?BOF_V?cRK>Hfg\v]aGlT�JZSgeÐ?BCFE�OFJKE	]Ue�OFGi>ijvE9J�A >iJZA _V>i?	;

µ JZE OVJZE RKE \�?D]w?B>HSU\�SUTy?BCVE^RKE9?Z_FO�>iR¢RZCFS�X(\�>i\�ª©>HfF;�bg;
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ª©>ifg_FJZE¢bUk�~�E9OF>HAh?B>iSg\"SUTV?ZE R¬?©RKE9?B_VO�; I CFE�A Sg>iGHR�OFJKSqWV_FA E9W�]cdwtDb�dc:�jFE GHWloU]U\VW^?ZCFE�OVCFSU?BSPWF>iSqWFE
A SU_FGHW7sQE^SUJZ>HE9\�?BE W�E >@?BCFE9J¢Ov]UJZ]UGHGiE G�?ZSrSgJ¢O�E9JZOQE \FWV>HA _VG`]UJ�?ZSr?ZCFE"jvE GiW�;
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I CFE^OFCFSU?ZSqWF>iSqWVE R�?BCF]a?¢X�E9JZE�?BE9RK?BE9W�]UJKE"GH>iRK?BE9W7>H\ I ]asFGHE6bg;

mUn Ñ�Ò���Ógp ¿�ÌadUÅ�Ôg£ I Õ ¼g�V;Ödg�
mUn Ñ�Ò���ÓgÓ ¿�ÌadUÅ�Ôg£ I Õ ¼g�V;Ödgm

panrsQE GiG Ñ�Ò�¼UÅ�Ì ¿c��ÓgÓU£ I Õ ¼g�V;ÖdgÔ
pan�A9MPGH>i\FWFE J Ñ�Ò�¼�pU� £ I p Õ ¼g¼V;ÖdUÅ

I ]asFGHErbgkY½L]Ue¤]ae¤]a?ZRZ_�OFCVSU?BSU?ZWF>HSPWFE9R¢_FRZE9W�>H\�?ZE RK?Z>H\FfV;
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I CFE7RZ>ifg\v]UG�fgE \VE JB]w?BSgJ�X�]UR6_FRKE W�?BSÇOFJZSPWF_FA9E7]Ç¼gd8½L��RK>Hfg\v]aG�T�SgJ�?ZCFE7{}|�~�; I CF>HR�OV_FGHRKE W
GH>ifgC�?�RK>Hfg\v]aG�A ]U_FRZE9WÄ?ZCFE6OFCFSa?BSPWF>HSPWFE�?ZS�OFJZSPWF_FA9Er]�A _FJKJZE9\�?^RK>Hfg\v]aG�X(CF>iADCÇX�]UR"RKE \�?"?BS�?BCVE
OFJKE	]Ue�OFGH>@jvE J�A9>HJKA _F>@?	; I CFEÄOFJZE ]Ue[OVGH>ijFE J�A SU\��UE J¬?BE W�?BCFEÄA _FJKJZE9\�?�RZ>ifg\v]UG">i\�?BS�]U\�SU_V?BOF_q?
�gSUGi?D]afgEU; I CFE�RZ>ifg\v]UGPfgE9\FE JZ]a?BSgJ�]UGHGiS�X�E W�]�~�Ò'SU�lRKE9?�SU\3?BCFE��gSgG@?D]UfgE�]UA JKSgRZR�?ZCFE¢{}|Y~�owX(CV>HADC
X�]UR�]UWwØK_FR¬?BE9WÇ?ZS�OFJZSPWF_FA9E�?NMPOF>HA ]UGHG@M�]�b��ÙSU�lRKE9?�Sg\�?ZCFE6RZ>ifg\v]UGySg_V?�SaT�?BCFE6OFJKE	]Ue�OFGi>ijvE9J ;  
ª©>ifg_FJZE^Ì�RKCFS�X(Rc?ZCFE�OFJZE ]Ue[OVGH>ijFE J�Sg_q?BOF_V?cRK>Hfg\v]aG�]UR¢>i?c]aOFO�E ]UJZE9W�SU\�]a\�SgRKA >iGHGHSURZA SUO�Ea;

I CFE�GiSqAD±gt�>H\�]Ue�OFGH>@jvE J©X�]UR�_FRZE9W[?BS�e[E ]URZ_VJZE¢?BCFEcOFJKE	]Ue�OFGH>@jvE J�SU_V?BOF_q?�RK>Hfg\v]aG¾o�>H\VWF>HA ]a?BE9W
]UR3?ZCFE�ÚÖRZ>ifg\v]UG Õ >i\Ïª©>ifF;�Ìq; I CFE�e[]Ufg\VE9?B>iA�jFE GHW'X�]UR3?Z_FJZ\VE W�Sg\Ï]U\VWÏSU�©o�]U\FW'?BCVE¤GHSPAD±gtN>i\
JZE ]UWF>i\Ffr\FSU?BE9W�T�SgJ¢E	]UADC�A	]aRZE¤¸¾Û�ÜNÝ^]U\FW�Û�Ü�Þ�JKE RKO�E9A9?B>@�gE9GiMV»h; I CFE^e[E ]URZ_VJZE e�E \�?ZR(X�E JKE�e¤]UWVE

ßÀà�á�â�âÀã�äUâKåÀæçâKè�éçêÖë9ìwí¦î�éçêðï¬â©ñuòhó}ô�õQö�÷�í¦ø�ø¢í�ù�íhé�âZé�æ¾êÖø¢í¦æçâKè�í9élñuòhîðîÖòDù}éKú
û õFâKíhü¢ì ýwø�þUâ¬ó�ò¦ñFì�âKý�æçó¾òhìwé�ÿ��������Yø�â	��
läaâKó}ø¢é	��
��������Dú
û ÷�í¦ø�ø¢í�åÀòhì��9â¬ó�é¯êðòhì(â	�(åÀêðâ¬ìwå	���������cú
û õ=á�òhæçò	â¬îðâKåÀæçó¾òhìwéläUâ¬ó�ë í¦ø�ø¢í���� ����ú
û"! ó�íhåÀæçêðòhì�ò¦ñVéçòhîðê èLíhì�ëhîðâ�åÀò#�hâKóçâZè(þ��(âZíhå�á�è�âÀæ¾âKåNæ¾òhó$�%��&�'�(�ú
û*) áwí¦ó¾ëhâ©äUâ¬ó}ä�áwò¦æçò	âKîÖâZåNæçó¾òhì+�,��- �.������/�ß10Dú
û"2 êðîÖîðêðéçâKå¬òhìwèwé�äaâKó}é¯âZåÀòhìaè3�4�$�5����ú
û ÷�í¦êðìLó¾âKéçê é�æ¾òhó�êÖì�ä�ó¾âKíhø�ä�îÖê46wâKó��%��� 287 ú

2 ý�îðêÖæçä�î9�	êÖì�ë�æ¾á�âKéçâ�ñ@íhåÀæçò9ó¾é�æçò9ëhâ¬æçá�âKó:� êðâ¬î è�é:�wú;
5�<��ú
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offset

signal

ª©>ifg_FJZE6Ìqk8=�_V?BOF_q?�RZ>HfU\v]UG©T�JKSge OFJKE	]Ue�OFGi>ijvE9J ; I CFE[WF]URZCFE9W Gi>H\FE3>H\FWF>iA	]a?ZE R"d��3; I MPOF>iA	]UGiGiM
?BCVE�SU��RZE9?�X�]UR"bL��oq?ZCFE�RK>Hfg\v]aG�b�dUd3e��&O�E ]U±gt�?ZSatNOQE	]U±=; I CVE"RZ>HfU\v]UG=T�JZE §�_FE9\FA9M�_FRZE9W�T�SgJ�?BCVE
e�E	]URK_FJZE9e[E9\�?ZR(>H\�?BCF>iR¢\FSU?ZE�X�]URL¼gdr½L�a;

]URyRZSPSg\�]UR�?BCFE�JZE ]UWF>H\VfcX�]URyRK?D]asFGHEL¸�?NMPOF>iA	]UGiGiM�]aT ?BE9J�mUdcRB»�?ZS�]	�gSU>HW^WFJZ>@T ?B>H\Vf¢SUTV?ZCFE�RK>Hfg\F]UG�RZ>i� EU;
|Y]UADC�e�E	]URK_FJZE9e[E9\�?LX�]URcJZE OQE	]w?BE Wlo�RKSge[E�e[]U\�M�?B>ie[E9R o=]U\FW�]UGHG�X�E9JZE3CV>HfgCFG@M�JZE9OFJZSPWF_FA9>HsFGiEU;
I CFE�JZ]	XºWF>i��E JKE \FA9E R6sQE9?NX�E E \ÏjvE9GHW'SU\Ï]U\FW jFE GHW SU� ]UJZE[fg>i�UE \'>i\ ?BCFE µ OFOQE \VWF>@¥ ?BS�?BCF>iR
\FSU?ZE ÁÍmaÃç;Ï¿(E RK_FGi?ZR�WV>HRZA9_FRZRKE W�CFE JKE�]aJZE�?BCVE�]	�UE JB]afgE R�OFJZE9RZE9\�?ZE W�Sg\�?ZCFE�jvJKRK?�Ov]UfgE7SUTc?BCVE
µ OVO�E9\FWF>@¥�; I CVEr?ZE JKe1ÚÖE9��E A9? Õ >HR�_VRZE WÇ?BS7e�E	]U\�?ZCFE6JB]w?B>HSÄ¸çÛ�ÜNÝ���Û�Ü�Þv»�>gÛ�Ü�ÞQ; µ e�E	]aRZ_FJKE W
E9��E Ah?�SUT���d@?ÖdVbL>H\FWF>iA	]a?ZE R�?BCF]a?�?ZCFE�OVCFSU?BSPWF>iSqWFE Õ RYSg_q?BOF_V?�>HRYWFE9A JZE ]URZE9W�s�M�bBAÙT�SUJY?ZCFE�fU>i�gE9\
A SU\Vjvfg_FJZ]a?B>iSg\�]U\FW�jvE9GHW�RK?BJKE \Ffa?BC�;

|Y]UADCÏOFCFSU?ZSqWV>HSPWFE�?NMPOQE¤X�]UR3?BE9RK?ZE WÏ>H\']�OQE JZOQE \VWF>HA9_FG`]UJ[b�d�: jvE9GHWÏ]U\VW'>H\ ]�Ov]UJZ]UGHGiE G
b�d�: jvE9GHW�;�£�E9JZOQE \FWV>HA _VG`]UJ^]U\FWÄOv]UJZ]UGHGiE G�WF>HJKE A9?Z>HSg\VR�X�E9JZE¤WVE9jv\FE9W >i\ÄJKE GH]a?B>iSg\�?BS7?BCFE�]w¥q>iR
SUTLRKMPe�e[Eh?BJKM SUT(?BCFE7OFCVSU?BSPWF>HSPWFEa; ­N\Ï?BCFE7OQE JKO�E9\FWF>HA9_FG`]aJ3jvE GiWÏ?BCFE�Eh�lE9A9?rX�]aR�e�E	]aRZ_FJKE W
T�SgJ"�a]UJKMP>i\Ff�SU��RZEh?BR�¸ÀÚÖSU�lRKE9? Õ ]aR�WFEhjv\FE9WÏ>H\ ª©>HfF;yÌU»�]a\FW T�SgJ��a]UJKMP>i\Ff�jFE GHW RK?ZJZE \VfU?BCFR9; I CFE
jvE9GHW7e¤]afg\F>i?Z_FWFEcX�]UR(e�E	]URK_FJZE9W�_VRZ>H\Vfr][:"JZSU_FOvm6~�>HfU>i?D]aG I E RKG`]Ue�E9?ZE J9;Yª=SUJ�?BCFE9RZE^A Sg>iGHR9oq?BCVE
�gSUGi?D]afgE">H\��gSUGi?BR�X�]URcE §�_v]UG�?ZS�?ZCFE"jvE GiW7RK?BJKE \Ffa?BC�>H\7f�]U_FRKR ;

¿cE9RZ_FG@?BR�T�SgJ�?BCFE"Eh�lE9A9?(Sg\�?ZCFE"OFCFSU?ZSqWV>HSPWFE R�T�SgJ�Ov]UJZ]UGHGiE G�]U\FW�OQE JKO�E9\FWF>HA9_FG`]aJ�b�dr:®jFE GHWVR
]UJKE¤RZ_Ve[e[]UJZ>i� E9W >i\ I ]UsFGHE�Ìq; I CFE[�a]UGi_FE R9o©X(CF>HADC']UJZE¤]��UE JZ]UfgE R3SUT¢e[]U\�M e�E	]aRZ_FJKE e�E \�?BR9o
]UJKE^JKE OFJKSqWV_FA >isFGHE�?ZS�b	d3A�;

Å



OFCVSU?BSPWF>HSPWFE jvE GiW7WF>HJKE A9?Z>HSg\ E9��E Ah?
mUn O�E9JZOQE \FWV>HA _VG`]UJ ���r�'b�d����
mUn Ov]UJZ]UGHGiE G ��mr�'b�d����
panrAhMqGi>H\FWVE J O�E9JZOQE \FWV>HA _VG`]UJ ��b^�'b�d �P�
panrAhMqGi>H\FWVE J Ov]UJZ]UGHGiE G ��b^�'b�d����
panrsQE GiG O�E9JZOQE \FWV>HA _VG`]UJ ��b^�'b�d �v 
panrsQE GiG Ov]UJZ]UGHGiE G ��Ó6�'b�d �+C

I ]asFGHE�Ìqk�°q_Ve[e[]UJKM¤SUT�E9��E A9?cSg\�OFCFSa?BSPWF>HSPWFE R�>H\Çb�d�: e[]Ufg\FEh?B>HA�jFE GHWl;

ªvSgJYE	]UADC�OVCFSU?BSPWF>iSqWFE¢?ZCFELOQE JKO�E9\FWF>iA _FGH]UJYe[E ]URZ_FJKE e�E \�?�>H\FA9GH_FWFE9R�e�E	]aRZ_FJKE e�E \�?BR�]a?�SU�Qt
RZEh?L�a]UGi_FE R(SUT�dV;ðÌgp6�3o=dV;ðpUdr�3o=dV;ðÓgp6�3o=]U\FW bg;ðd��3;�ªvSgJ�?ZCFE�?NX�S�pan[OVCFSU?BSPWF>iSqWFE9R�?BCFE^E9��E Ah?
Cv]UWÄ\FS�WFE OQE \VWFE \FA9E¤Sg\ÄSU��RZEh?	;[ª=SUJ�?BCFE�mUn�OFCFSU?ZSqWV>HSPWFE�?BCFErADCv]a\FfgE�>H\ÇSU��RZE9?^A ]U_FRZE9W ?BCVE
E9��E Ah?¢?BS3�a]UJ¬M�s�M�b�dwt¬Ìad3AÆ¸¾ÓD?Öm3�8b�dP���¢?ZS�bE?@b��8b�dP�+CD»�sF_V?�X(>@?BCFSU_V?(]U\�M[WF>HRKA E JK\v]UsFGiE�?BJKE \FWl;
I CF>iR(�a]UJK>`]a?Z>HSg\¤>HR(]a?¢?ZCFE�GH>He�>i?�SUTy?BCFE�RKE \FRK>i?B>@�P>i?NM�SUTy?BCVE^e�E	]aRZ_FJKE e�E \�?BR9;

I CFE7mUn�OVCFSU?BSPWF>iSqWFE¤]U\FW ?ZCFE�pan�OVCFSU?BSPWF>iSqWFE9R3RZ]�XÐEh�lE9A9?BR6SaTLWV>i��E JZE9\�?�RZ>ifg\�; I CFE�mUn
RZ>ifg\v]UGiR�X�E9JZE[]UGiX�]	MPR^>i\FA JKE	]URKE WÄs�M8?BCFErOFJKE RZE9\FA E[SUT�?BCFE�e¤]afg\FE9?Z>HA3jFE GHWloyJKE f�]aJZWFGiE RZR�SUT�fgE¦t
Sge�E9?ZJKM[]U\FW�SUJZ>HE9\�?D]a?Z>HSg\�o�>i\FA Gi_FWF>H\Vf�JKSU?D]a?Z>H\Ff^?BCFELOFCFSU?ZSqWV>HSPWFE�]as�Sg_q?�>i?ZR�]�¥V>iR�SUT}R¬MPe[e�E9?ZJKMg;
I CFE�pan�RK>Hfg\F]UGHRcX�E9JZEr]UG@X�]	MPR"JZE9WF_FA E9W s�M�?BCFE3jFE GHWVR ; I CFE�pan�AhMqGi>H\FWVJZ>HA ]UGyOFCFSU?ZSqWF>iSqWVE�X�]UR
GHE9RZRc]a��E Ah?BE W�s�M�?BCFE�Ov]aJB]UGiGHE GQjvE GiWFR�?BCF]U\�X�]UR(?BCFE^mUnrOFCVSU?BSPWF>HSPWFEa;

p



FHGJI�GJKMLNGJKMO:GQP.KSRTGJUVLXW+Y@Z[GJKM\]Y_^

I CFE^E9��E Ah?�SUT�e[]Ufg\FEh?B>HA�jFE GHWVRcSU\�?ZCFE�OFCFSU?ZSqWF>iSqWVE R¢>HR(\FSa?(GH>H\VE	]UJ�X(>@?BC�jvE GiW�R¬?BJKE \FfU?ZC�; I CFE
E9��E Ah?(X�]UR¢e�E	]aRZ_FJKE W�]a?¢RZEh�gE9JB]UG�jvE9GHW�RK?ZJZE9\FfU?BCVRcsQE9?NX�E E9\�dr]U\FWÇb�dr:6ov]UR¢RKCFS�X(\�>i\7ª©>HfV;VmV;
I CFErpwn¤OFCFSa?BSPWF>HSPWFE RcX�E9JZE�_V\v]a��E A9?ZE W�T�SgJLRZe[]UGHG�jFE GHWVR olsV_V?�T�SgJc?BCFE�G`]UJKfgE J(jvE9GHW�R¬?BJZE9\FfU?ZCFR
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    Lockin reading vs. Voltage across coils
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Appendix: Raw Data

The results on this page are from the following seven pages of the appendix.
The differences given on the following pages are signal with field minus signal without.
"Effect" is defined as the difference divided by the signal without the 10 G field.

ZC958 is the cylindrical 5" photodiode.
ZC942 is the bell-shaped 5" photodiode.

Errors on these measurements are approximately 10%.

photodiode field direction effect
3" ZC875 perpendicular 0.0008
3" ZC877 perpendicular 0.0008
3" ZC877 parallel 0.0003

5" ZC958 perpendicular -0.0110
5" ZC958 perpendicular -0.0097
5" ZC958 parallel -0.0001

5" ZC942 perpendicular -0.0830
5" ZC942 perpendicular -0.1100
5" ZC942 parallel -0.0070
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3" photodiode #1

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 122 123 123 124 125
photodiode 3" ZC875 3" ZC875 3" ZC875 3" ZC875 3" ZC875
signal (mV) 133.00 133.00 134.00 189.00 190.00
offset (V) 1.00 1.00 1.00 1.00 1.00
differences (mV) 0.10 0.10 0.11 0.25 0.09

0.07 0.04 0.12 0.19 0.18
0.07 0.08 0.15 0.15 0.18
0.06 0.06 0.10 0.18 0.09
0.06 0.14 0.12 0.12
0.07 0.15 0.21 0.12
0.13 0.18 0.18
0.04 0.18
0.10 0.15
0.07 0.12

0.12
0.12
0.15

average difference 0.08 0.07 0.13 0.18 0.14
effect 5.8E-04 5.3E-04 9.6E-04 9.7E-04 7.3E-04

field direction perp. perp. perp. perp. perp.
sign + + - - +

average effect for 3" ZC875: perpendicular 7.5E-04
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3" photodiode #2

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 135 135 135 135 135 135
photodiode 3" ZC877 3" ZC877 3" ZC877 3" ZC877 3" ZC877 3" ZC877
signal (mV) 46.00 39.50 161.20 146.40 124.00 101.00
offset (V) 1.00 0.75 1.00 0.75 0.50 0.25
differences (mV) 0.02 0.01 0.15 0.17 0.07 0.09

0.03 0.03 0.14 0.16 0.10 0.11
0.03 0.03 0.13 0.15 0.10 0.09

average difference 0.03 0.02 0.14 0.16 0.09 0.10
effect 5.8E-04 5.9E-04 8.7E-04 1.1E-03 7.3E-04 9.6E-04

field direction perp. perp. perp. perp. perp. perp.
sign - - - - - -

average effect for 3" ZC877: perpendicular 8.0E-04
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3" photodiode #2

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 134 134
photodiode 3" ZC877 3" ZC877
signal (mV) 160.50 160.40
offset (V) 0.70 0.05
differences (mV) 0.04 0.05

0.09 0.04
0.05 0.07
0.06
0.07
0.03

average difference 0.06 0.05
effect 3.5E-04 3.3E-04

field direction parallel parallel
sign + -

average effect for 3" ZC877: parallel 3.4E-04
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5" cylindrical photodiode

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 131 131 131 131
photodiode 5" ZC958 5" ZC958 5" ZC958 5" ZC958
signal (mV) 28.00 26.00 22.50 18.00
offset (V) 1.00 0.75 0.50 0.25
differences (mV) -0.28 -0.28 -0.26 -0.18

-0.31 -0.29 -0.25 -0.20
-0.27

average difference -0.30 -0.28 -0.26 -0.19
effect -1.1E-02 -1.1E-02 -1.1E-02 -1.1E-02

field direction perp. perp. perp. perp.
sign - - - -

average effect for 5" ZC958: perpendicular -1.1E-02
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5" cylindrical photodiode

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 130 130 133 133
photodiode 5" ZC958 5" ZC958 5" ZC958 5" ZC958
signal (mV) 28.30 28.30 181.50 180.40
offset (V) 1.00 1.00 0.75 0.75
differences (mV) -0.30 -0.27 -0.01 -0.03

-0.28 -0.27 0.01 -0.03
-0.28 -0.26 -0.02 -0.04
-0.27 -0.27 0.01 -0.04

-0.02
-0.02

average difference -0.28 -0.27 0.00 -0.03
effect -1.0E-02 -9.5E-03 -1.4E-05 -1.7E-04

field direction perp. perp. parallel parallel
sign + - - +

average effect for 5" ZC958: perpendicular -9.7E-03
parallel -9.0E-05
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5" bell photodiode

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 128 128 128 128
photodiode 5" ZC942 5" ZC942 5" ZC942 5" ZC942
signal (mV) 41.50 37.00 32.00 24.00
offset (V) 1.00 0.75 0.50 0.25
differences (mV) -3.48 -3.05 -2.63 -1.97

-3.47 -3.06 -2.59 -2.06

average difference -3.48 -3.06 -2.61 -2.02
effect -8.4E-02 -8.3E-02 -8.2E-02 -8.4E-02

field direction perp. perp. perp. perp.
sign + + + +

average effect for 5" ZC942: perpendicular -8.3E-02
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5" bell photodiode

10 G field
"signal" means lock-in reading
actual peak-to-peak square wave signal is 2.22*lock-in reading
"sign" of field is arbitrary but +/- are opposite for same photodiode

logbook page 126 126 126 126
photodiode 5" ZC942 5" ZC942 5" ZC942 5" ZC942
signal (mV) 187.00 187.00 183.00 183.00
offset (V) 1.00 1.00 1.00 1.00
differences (mV) -1.16 -1.37 -12.51 -26.97

-1.25 -1.37 -12.75 -26.91
-1.22 -1.43 -13.12 -25.63
-1.22 -1.46 -13.21 -25.72

-1.46 -13.79
-1.40 -13.73

average difference -1.21 -1.42 -13.19 -26.31
effect -6.5E-03 -7.6E-03 -7.2E-02 -1.4E-01

field direction parallel parallel perp. perp.
sign + - - +

average effect for 5" ZC942: perpendicular -1.1E-01
parallel -7.0E-03
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